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xi/cC 1 4riRF«Si:i--58S*« 1 nfv> U 3 1 « 

[If 5 1 t^lBT^Mii3feg J: t) -haiJIw. i?TS#* 

xfzi^t ^w&Lt-rhm^m i ^j^v^ l 5 cov^•ri^75> 1 ^ 

So 

3t;gcoSjaffli:/>5^-t*^SH. 6 O"' ;^Ji 1 2 gilT 
Bo 

ISAS^SSBo 

3 0 nm-S 0 0 n m(^ffiHT*fc^) C <h Sr^ffi^-r^SS 
[fS*«l 31 S*3gl/^V^L1 2<^V^-fiX*^l^(C 
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[O 0 0 1 1 

<o^^dswi6/jr^SiiRMS!oajS^^3SB<^«fifi:tcBa 
[0 0 0 2] 

<^»»S^««^iSB<^#«tt/j^^^Sl5^ic#^ ^ixX 

^M§i?Sfi^^^B^f^<^t-^*^*)^-t-6;0^ »tVN^ 
BliStt^^S3aS!^**3t(i;tfc:^^:^^«r$gffi UTis 

[0 0 0 3] ^^ml&RMmm&m7lkmm(^mmt ux. 

SgBco^fi«J^?3^bXV^^o wOfSS^^I^fil 0 OX 
fi. -^-tOSMSS 10 1, 10 2 fellCfSS 10 3 

t^^tiXis r> . TSffi 10 1 ±(;iKl^JK 10 4. mm§k 
106;555|g$n. ^(7)_bl;i'^^^>^'^-^^K{k:f^ (Indi 
um Tin Oxide. eAT> I TO^BSia-TSo ) 

3fe««ffi 1 o 8 «re p J: 5 JJiiaffiiK 10 7 tm^^ 
40 nxv^eo — JiS«i 0 2JbicH. ;«7^ — :7>r>'Wi5' 
1 0 9;55j^fi6;$n. -^rt^JJit^i^fi^blKl 1 ifimm^ 

tL. r<z)^a{LKi 1 i±.\^iTo^(ommmm§:t^h 
>^vy>(^m^m^^fix^r). :L<r>m^mm \ 12s: 

J:5JwErplKl 1 SdSjgfigSHXV^-So RWKl 0 

AVtr/v%z:uT^M.t^^(o^mmxm^^}xxi^r>. 

Rt*ISl 0 4lcfl«-ilfmfe«;i3tSj§ffi(7);^ y h l l 0 

1 0 4«¥^aiaRMK^Lx«iBt--5o *;rc. jis«i 

50 0 2 <^^«l(c:|^±S:K 1 0 2mt^hm\Z,m'^^nJIR 1 1 



(3) 
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8. 1 9. ±{B3t«l 1 4^E@L. TSffi 

10 1 (D^m\^^t 1/4 115^ T{B*S 116 

t)mnhtlX\^^^o *f-> ^<y^7-f h 1 1 7j$5TS« 

10 1 (^>TSWJicgEeS^^XV^6o 

[0004] JilSWfiKcoffiSS^iSe 100 SrW5V>« 
^X*^M^- KX^ffl-r6^twll±SSl 0 2<D±yj^^ 
P> AM 10 3 SrSiS UXR#tl^ 1 0 4 O 

«®XR#tb;fe«. SaiSSi 0 34:318 JiS«l 

^iciliTSSl 0 1 tOT:*ic:K@Ufc>'<i/^7-Y Hi 10 

0 4 4:Siib. ^co^. fSa 1 0 3 4r3ia UTiiSte 1 

[0 0 0 5] 

— K^<^^^lw^-^ U#'55tftd^ jR^riK 10 4 iciatt 20 

iy h 1 1 o%:mm\^ft^m<o:^xh^:itt. T 
S«l 0 lo^ffi(ftHc^Jte>n:/5:l/4Kfiffil 1 5 is 

[000 6] m9 (w:^"rfSa^^3SB 100 tC:fc*V^T. 

7;5^f>mM^nfc^;b^ TSfii 0 i(D^m^^^m&» 

1 o^^b-hstsi 0 2-^m/)^^^i!i^nm^xh^ii^^mt> 30 
*>6o fitox. h 1 1 7;d^e>aiit§nx;^y 

t/ h 1 1 0 4riiJlL.?t3tt>R^l^<t/.CoXV^-5^^:^M;^5fo 

>fe«;i^m-r-5?te<)(7)i/4K:^tgi 1 St^'S^^mt^Ji^o 

[0 0 0 7] m^./<y^7^ h 1 1 7ft^hmftiitlt:L 
yt<o^'h. y hi 1 0^ililL/j!V^^l:i^e-t-S 

^<y^y'i h 1 I r^^hmfti^ti. TmytWii 1 e 
4riiiabx»ffii-^*ii:i»iH3t^*o/h«. 1/4 as 

:^ffil 1 s^mm\^XF^myttf^*)Rftimi 0 4«;::^J^ 

-r 60 $ jwRttiK 10 4 (ormm 104 {iijoffixR#t 40 

$n6<b. a?IaIt)<75RiS>ti:/.ft). St/l/4jSSfil 

X. j»cgi:iW/cfSa$*^*"rSTffi3ttgi 1 6l;i<to 
XK«RSix6o !9> ^^iyi5'^>f hi 1 7;5^ibffi**S 
nfe3t<^ P*>. >^ys^hllO SriSia-fr-f 1 0 

4(7)S®^fflXRM$ttfc5t«. TSffil 0 l(OT(H3t« 

1 1 6\zx^x^(omt±xi!>m^^tixvti^o 

[0 0 0 8] la9^c?5^■^^SS^^3S@l::i3V^x 

110 Sraa UXSSS l O a i:: At* uyh3t«:. ffiS 1 0 50 
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3lwJ:6f^ffiS:S»+-flw±S«l 0 2 Jiffl3t« 1 1 4 

4raJiLXfj^S^^IS®(^Jl:^|:la^^$t^53!)^ >^ y 
h 1 1 o/i^e>±Sfii 0 2--r6};6^53feiii/4i6gffii 
1 51wJ:oXR(S*i:>ioXVN^<7)X> 

i>^±m^mi 1 4lceSIlX$^^XU^ 5p 
[0 0 0 9] £JL_bc0 2 0(^3@6;5^Jb. -blBSSS^^ISB 

1 oo(;i:fcv>x«. 3ii^-mcog^«:M5<-f-^):: 

[0 0 10] -twX. ±IB(^5J:p/cCPp^S4:»fti-6fcJ^) 
{r. 01 Olc^-r«fi8(^ffia*^36e;55«^$ixXi^ 
-60 ®l 0 ic:^-tSSa^:^3Sg 2 0 OJi. -^ttoSMS 
«20 1. 2 0 2m^^^&2 0 3i^>mn^tlX^r) . r 
Sffi2 0 1 _bt;iSMiBAS 2 0 4. 2 06 Ti^mm 

>^t^cD3fe3£mii2 0 8^5fl^fi8$n. ^^mm2 o s 
^x^{zmi^m2 0 7iim^^tix\^^^. jists 

2 0 2Ji(c:W:. :itjy—y>c/^^ 2 0 9iim^^ti. ^<r> 

±\:i^mm:2 1 xtrnm^fy^. :L(o^mm:2 1 1± 
<c I To^(ommmmMfi^htii?bm^mM2 i 2;e)S3fe^ 

Sffi2 0 Bkm.^'r^:^m^y^ h7-f :/«lc:?^j«*nx 
r(7)fg^mS2 1 2^S5 J:5l-gEr6l®2 1 3;55 
Jl^^^nxv^^o St*(13t^ 2 O 4 ti. Tyl^^^e^^/j: 
ifO^JSS^tc. iB5 0 nmSff(D»jW/.cMpSP4r;^ y 
htttdl 5 0 nm'-4 O 0 nm\f ^^xm^\^tL^(r>X 

*>^o wCDRMiS^te 2 0 4 i;iA** b/c*fi. ;^ y 5/ h 

/J:^H3tW:Siai■SJ:5«w/j^oXV^e, ^^h. _bSffi2 0 
2(Di5i^<i){;ijiJiSffi2 0 2fiij/?)^eiiltcflft::^«fta«2 1 

8. tt4iMS2 1 9. JiiB>t«2 1 4d5iEe*HXVN 
60 ^<y^y^ V2 1 7dSTS3K2 0 1 coTSfflJ 

t;i@a@^^xxv^^o 

I 0 0 1 1 ] ±1B«^(0^$S^^3S@ 200 >-C 
1^. Si©^- KX«I2I 9 lw^-rSSSS^3Se 1 O O 
S*t>. Jiffi>fe«2 1 4JcA«-f--55tfiRiB3tX»»:i*< 

iEilSil^fcXfc^fc^). _hlB(7)fiSa^^3g@ 1 0 Ot;iH:U 

^/c. K«ig3feS 2 0 4 SrSia'fr-ri-RWSix^^tli. 

^<.y^yy( h 2 1 R«{S*S2 0 4 i:>'<2/ 

h 2 1 7 i:<^PaxRttSr«fet)jgt-5^b. •t<7)(S* 
4^S;!)SSE{t: L.XBLffim^m 20 A SrSiiX^ 6 <t 5 
^<ox^ Jil5?KflS^3g@l 0 0J:*)t^<s/i5^7>f h2 

1 7(7)5t«r*^t-fiJffli-^)Ci:;5SXt5o 

[00 12] LX)^L/jr;65e>. ±ia<7)18fiS;<0}KS^^3^@ 

2 0 0li. Sii^- KT?<£ffl-rSBHc:. SSa«^SS2 

0 0 \z.9^^t^xM't^ t . ^e^s^^ise 2 o o (T^r^ >- h 

[0 0 13] ^^^\t±^<DWkm^^»:'r^tL^\^t£^ 
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[0 0 14] 

(0 0 151 :^%m(Dm^m^^^xti^. Sis^- m 
(w. lai 0 2 o o(75Ppm^t>ft?* 

1 0 0 1 6 1 ms\t. :^^m<r>m^m7j^mm(DW}i¥mm 
i:um't^tcib(DWimmx-h^ . ms (a) i:±sia^- 

Ks 03 (b) li^tt^- K03t<^SK^^UXV^6o 
^*^A.T-±TI-±ffi5tS 5 4 t TSt*(H3tS 5 1 

1 0 0 1 7 1 fltrie±ii)tfi 5 4 \^mm\zmm^j::fj\^(7ym 

tt^WL-CV^6o ^ti. ±faT^t*{M3feS 5 111. ja® 
v>^o ^LT. roTS«{B3feS5 lie. WMSeSSS 
lt?3ttTV^^>o 40 

[0 0 18] sir. 13 3 (a) ic^-rsii^- K-e^^ 

3S@5 Sd^ibW^^Hfc*!!. TSffi 5 0 ^SiS U^Tc 
a. «®lc:^/j^SaWS:Wi-STiB3tS5 5ICJ: Dtt 
aa(cW/jriB3t--^iftStt. ^pa55 i a^iSi§LX?S 
S5 3lwA^i-5o CO^. fSS5 3lc:mJE;5sai:ftD$n 
ret*® (;^->^<*ffi) -efeixtf. MI5flSS5 3lwAMLfc 
3fc HfSS 6 3 ic J: 6 * 15 ^ A/ i^S It -flc Ji(B3ttR 5 
4 ic^iSU. jHSlc:^S/«ciSiStt^W'r6±{e3t« 5 4 50 



t^ffi (:^>^t*®) ft(fiaiSS5 3tcAt*Lfci3t 

±(B36«5 4tw^J^-r-6o -?:UT. ±(B7tffi5 
4CDSii^^^<fil3t-Cfe^^<7D3fett. ±(S3tfi5 4 

[0 0 19] CwT?. Tii3tS 5 5 4rSi§ uyh3t(^? 5 

^pgR5 1 a^iiig^-r. ^mmt^ms KDmrnm 

ll> ^S*ffl*®5 l'TrSAt$nTT^S5 Ofi!l--rpl3b^P 
Tfi*g5 5. TSffi5 0SrSiauXRae^$l 

itl^o tl^X. ClC03ted5R«<B3teS5 1 tK«*«5 9 

or^TKM^iSt) t>t:i^Pgi5 5 1 a SriliabT. 

f)^hmi^^titi^(omm^i:mib^ z ti>>x^ ^ w^v^ 

[0 0 2 0] ISfel::. 13 3 (b) Ic^-TRS*^— K-eS^ 
^t7 9#'&l^ov>Tt5i0^-r6o Els (b) \:i7r-rXo 

ic. ±{i3tffi5 4a:)_L:^^^p>A*rbfc)tii. ^-r. mm 
in^^^v^mx^ti^. c(^A*r3tii?sa5 3icj:sf^ffl 

«:l5^A.^Slt-fJ-TK«t(B5tg5 IJC^^-t-^o 

COT^W{i5tS5 1. 
lcg]^Ufc^liT-S:ftffl*e 5 1 bX. TS«5 

O^riSiSS. jKffitc^fT/j:Si®$ft<lr*-^-^T(l3t«5 5 

?»Kflx$n€>o :L(ox^{zi.xmmi>^fem7r^^ti 

[00 2 1] 5 3 ;5S:^7ttffi-eifoHrf. 

^LT. )Kfl5lcW/j^K*tWS:*'r6TJRt*iH3tS5 1 
Mia^j:®3t--^gl^tt-C_t{13fe«5 4 4rSii-r'5o 

[0 0 2 2] c<z?<t5l-. *^W<7)iSa«^3SBIi:*5v^ 
Xll. [g9i;i^i-fKS^^3SBi 0 ooj: TS« 
1 0 l(D^ffillci/4Ji6S«l 1 5S:Kit/jr< ^ t>^^ 

[00 2 3] 9cic, ig 1 0 i::^-rfie*<^«fifc<^fSS«^ 
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4 ±ia?sa^^3SB 2 0 0 (Dmrf^wimi-^ti^(o 

(B*g2 0 4^. TS«2 0 1. ^XlfZ(Drm^20 
ttTV>6o 

[0 0 2 41 ^-r. 0 4 (a) Kl::o\,^ 

1 X^XBLMM^m 2 0 4 Iw^Jit-T 60 ^ (DRW® 

)t^2 0 4fi. ^Diiw^/j^R 
Attt^^-rsco-e. R#t<B3fe^ 2 0 4 tcPJiiUfc3ttO- 
gpw:. jRffi»rSiE>i:(B5t(c:|E»$ttTSSa2 0 3ir7^ 
-r^o -€:UTs SSS2 0 375S3}-Vt^ffiT*^bH(^> 2 

0 3lwJ:6f^^*l5i:A/^S:tt'ft--bfi3feffi2 1 4lc^J 
Sb. «ffiiC^iE/.fSjiW**t-6w<7)_tiB5t«2 1 4 

m& 2 0 3 ;5S;d-74^ffiT*fcixf^. 2 0 3 (wA« 20 
Lfc5t«ffiS 2 0 3<Dlg3tf^ffl«Ci i!)»ffitw5pff/.f{B3t 

[0 0 2 51 04 (b) Jc^-f-RSt^-KJ^riov^ 

TiftP^^-r^o 1^4 (b) (r^t-Jipl^^ Ji{l*«2 14 

Ji{B3te«2 1 4 J: l9«ffiJc:Si£<c{H5t--SSl$HT^S 
^2 0 SicAtt-T'Sp -^rUT. ?SS2 0 3dS;d-^^^^®-C 
^tlit. C(OA«b;rc5fe«^<^*^S*rM5tffi2 0 4lw 30 
HiiU. i»®JcSie*SjStt^#-rsKS*(B3t«2 o 4 
SrSilL/cm. S^2 0 1 ^mj^^X^<yi^^^ h 2 1 
7fflll^ait$tt6o wC0<t9l-bT. Ij^ld^P&^^^n 
'6<fc9l-^J^oTV>'6o m^2 0 3^*^:ty:\)^mXh 

tin. SSS 2 0 3 |CA« \.fzytnm& 2 0 3 <75jte3tf^ffl 
i 19 iC^FtT^^d^t--^^ $ ix. R#t{13t« 2 0 4 

s^AM-r^o ti^x. m&2 0 3<o^t^i^m\:ix^m 
m^mm^j^m^\:i^i^^tix. ±m^m2 i A^mm-t 40 

[0 0 2 61 ±tS.m&^^Umi2 0 0|;i*5Jt6. 3Sii^ 
- K^I-ffiS«:^SS@ 2 0 0 lw:^3tds A^-r 5 ^ :^ h 

CO >'/:t :7 ttffidWj: o T V ^ ^» d tc J: 6 1> o -efc 
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2 ooic^3t;&5Att-r6^. ^m7fk<Dmm m^\^mB 

t^mu^tiX\f^fj:\f^mm) AltLyc:^3tdSR 
Mffi^B 2 0 4 <0±ffi-eR«$ii. JiStS 2 0 1 

Lrfe!a^^i^B2 0 0(7)±;^tCtlitt$ix6o Z<Dtlit 

{zmm7^^tii>^^mmtmm7r^tfj:i>(ox\ ^^^tL 
[0 0 2 71 rntc^LT. :^^m(r>m&m7rmm\^i^ 

V>XH. 0 3 (a) . (b) {C:^-*-<t 51^. SiS^- K 

sn^yii^mt^tix^^. iei-Bt^^x^f?^^ 

- Ki:1>fSS5 3l;i7hi^4*S^$nTV^^>, t^oT. 3 
i®^-KT*ffifflbTV>;5«^ic. ^3t36SA#tLTt>. 9» 
^^(Olj^XflfSS 5 3?5S^>'^^ffii:^ttXV>-5cDT\ 
0 3 (b) lC:^t-J:pt-s fSS5 3tcAMuyh^>fe«T 
R*^<B3t^ 51 t TSffi 5 0^ coraicg3:tt bttfcTiS* 
B5 5«w»lR$nSp «eoT. JilE(OSSaS^36B2 0 

[0 0 2 8] *?>(c. *5l§«</5JKS«^3gB«-:fcv>r 

0 3 \Z7jk'rx b \zrfW&L 5 0 {|iJl;iT{l)tS 5 5 ^o^is: 
itf5^xTV^'5C^twJ:t). 04lc:^-t-SSft^^3Sg2 0 

04 (b) 2 0 0 i^m^^-u 

3t:E2 1 4. ^SS2 0 3. RMUitm2 0 3 ^Si® Ufc 
/<iy^7-f h 2 1 7fi!i--mtt$tt'5i: 5lw/^oXV> 

^|;iAStUfc^5tJ^. Jiffi5t«5 4. ^e?S5 3. 

5 1 «:3j@ Ufc^. T(S3fe^ 5 5 Iwi t) KiR^n 
^itit>X^^o o^t». 04 (b) «C^-fJ«S^:^ISB 

2ooxj^. ^^i/^j'^-r h 2 1 7ffi!j-^mft^nfc^;a5. 

^<yi!^y-( h2 1 7(D^®<B0lc|9:Jt'bttfcR«« (0^ 
T<S3t« 55(cJ:t)KiR^? tiXffifi 5 3 fiiJ-^S^t/M 

[0 0 2 91 z(r>xb\c. :^^m(om&m7r^mm\^^ti 
it. «t*<^^3iaRttsi<^isas^^Bt-itbx. raw 

/Tf-^'^^ffi^s. SiS^- K^RS*^- KX|^C< SttX 
V^S<7)X. SiS^-- K^I-^3tdSAS*L]^t»^ts 

J: f9»&<i-6Ci:;65x*#6<^X% Rt*^- K^O=i h 
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[0 0 3 0] »ci-. :^^^(r>m^m7f:mmns m^rm 

10 0 3 1] msn. ±m<omf&^um ufc^^B^ic^ 

;^-efc6o e*oT. iy.TT*i^v ^^^^^'^^^^^^^ 

[0 0 3 2] as i;i^-rKMfi3t« 5 7 mmicmi 
( a ) (w^-r«sss^i^@<oSj§^- i5i^p«x**> 

ia««:W-r6S*tiBA« 5 7 Id J: •) . »®Jw^/i:{g3t 

^ ti. TSS 5 0 J: T/T{S3tS 5 5 <£r 

jIjSLTJSSS 3lcAS*-r2>o -c-e. m&S3i>i7t:^ 
as 3^5:?f-74^®-C'fcnf^. AML/c3feli?SS5 3C0SgE 

1 0 0 3 3 1 ms \z7jk'rm&m7jkmm\at.^ swd^fe^ 

5 7;!i5^Jt^ixXv>6wi:(d<J: t). la 3 l;i:^-rfSS^^ 

[0 0 3 4] o^t). ^Wffi^^S 7;D5t^ft^tlTV^'5 

S*<B*«5 7<^Siatt (JKffiiwWr) l;i¥tT*^i>JEA^ 
5 7 J: 19 R#t ^tlTR^^g^B 5 8 
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5*>s MPSfi5 5 1 aSriiia^-f. TRS*{i3tS5 1 

®fi!lT-^#*$^xfc^l3. T^#t{l5tg5 1 tBL^ms 9 

rePffl5 1 aJwA#*-r63tSdSjaJ|JU aioS^ 

[0 0 3 5] *:^l«<Dffia^^3SB^-:fc^v^x^l. 

^-r^ftgJl. -3 0* £Jl±3 0* £JiT<^fiiffl-e*>s;i^ 
10 ;ds»^LV\ 

[00 3 6] 05 td^f iSft*^3SB"CW:. Rlt(B3tffi 

5 7<s:Siiufc7feto9*>. rm^ms5(Dmi&m^^ 

20 mhttfj:<^jti>o 

[0 0 3 7] *:MP>q<7)iSS^^^B-e«. MIST 

V ^'5^B3t««r^v^T^«S^:^^^B*«fi^i-S - 1 t>X^ 
[0 0 3 8] *:%MO?KS^^3efiT-W:. MiaT 

rt;55»^uv>p ^.^mm^xtif^. flfrieTR#t(H*B 
asB^b-rsc^^eis-ctSo 

[0 0 3 9] ±IE»gLgi: br«. TiKStiB* 

g(7)ii:ji^fciii. ±mm(r>\Hmm\^. ytnu.mm^mx. 
[0 0 4 0] ^^^(om^mTjkmmx^t.^ mibji 

^fc:$^S::i:>5c<. *«fig<^«as^3SBS:«5ti-6w 
[004 1] *^M<oSSS«^iSBT?«. MIST 



11 

[0 0 4 21 *:«W<^fKS^^3SeJ-*5l>Ttt> 
[0 0 4 31 13 3 (b) Iw^-TRt*^— Kl-iba>r. ff& 

tr^MM^m 5 1 (Dmm^tfi^^^-tnm^^. 9 0° 

i^*(7)3SiSW:dS^-t-^lffid5± 3 0'' «rt-efcn 
[0 0 4 41 *:%M<OfgaS^3SBtwioV>Tli. 

[0 0 4 51 ?ktw. *%|g^o^«s«^ise^-*5v^T^i. 

[0 0 4 61 *:|gMO»SS^36Hlc:»STS#*iB3tS 

lcov^x. m6%:^m\^x^T\^m.m^^o men. :/ 
!ttMfftm(o-'mi:7f:'rmmmx;h^o m e jc^-rs^tis 

i ^i^fj/jr-Sge 1 S i 02?5i^e>?i^® 6 2$r^S{;i 

r<oAtt3t<^Sffi6 o<o«tca@:/j:*rpi<75j*^)'fi 

<S*S«:3SiiU3t5tE tH. Sffi6 0<^)«HcSit*(B5fe 

f^. ^12^6 1. e 2(Dmm^iy'^Dn. 0. 5m 
mfeSirSn. Sfi6 0_blcfl^fiS;$tt)^c}»(7)t^5/^P 
{ft. 0. 5/ime£^$ix^p 

1 0 0 4 7 1 ±iB«fiK<orR«ffi^s«. la 3 iZT^-rm 50 
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a^7i^3SS(c*3V>XW:. S®ttd5|a3<;?»®ic^igi:/j; 
eJ:9EgSttXV^6o o^D. EI 6 tc^-rSffi 6 O (7> 
EI3(OjW®lc^^/jr^J:?>lcE®^?ixTii5 1). 

[00 4 8] m^. *^wofSss^3j^@x»i. flftfar 

BBPa«rK»trc:«}^i:LXt>m\ C(0«fiS;«rBI 7 «r# 

B9,LXJ^JlTl::P*ffll::I5i^'t-'5o mvn. t&JHSttMCHS 
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NOTICES * 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
n the drawings, any words are not translated. 



.AIMS 



laim(s)] 

laim 1] Liquid crystal is pinched between the upper substrates and lower substrates which counter mutually, and an 
per polarization layer and a lower reflective polarization layer are prepared in the upper and lower sides of this liquid 
^stal. It is the transflective reflection type liquid crystal display which a lighting system is prepared in the superficies 
le of the bottom substrate of the above, and displays by the change in the transparent mode and reflective mode. The 
uid crystal display characterized by having prepared the reflective-under the above polarization layer in the inside 
le of the bottom substrate of the above partially, and preparing a lower polarization layer in the reflective-under the 
ove polarization layer bottom. 

laim 2] The liquid crystal display according to claim 1 characterized by equipping the superficies side of a 
larization-under the above layer with the reflective polarizing plate which has a transparency shaft almost parallel to 
5 transparency shaft of a polarization-imder the above layer. 

laim 3] The angle which the transparency shaft of a polarization-under the above layer and the transparency shaft of 
5 aforementioned reflective polarizing plate accomplish is a liquid crystal display according to claim 2 characterized 
being the -30-degree or more range of 30 degrees or less. 

laim 4] A liquid crystal display given in the claim 1 characterized by equipping the superficies side of the bottom 
bstrate of the above with a polarization-imder the above layer, or any 1 term of 3. 

laim 5] A liquid crystal display given in the claim 1 characterized by preparing the scattering layer for scattering the 
Jit reflected by this lower reflective polarization layer above the reflective-under the above polarization layer, or any 
erm of 4. 

laim 6] A liquid crystal display given in the claim 1 characterized by equipping the inside side of an above top 
bstrate with a polarization-on the above layer, or any 1 term of 5. 

laim 7] The transparency shaft of a reflective-under the above polarization layer and the transparency shaft of a 
larization-under the above layer are a liquid crystal display given in the claim 1 characterized by lying at right angles 
)Stly, or any 1 term of 6. 

laim 8] The angle which the transparency shaft of a reflective-under the above polarization layer and the 
jisparency shaft of a polarization-under the above layer accomplish is a liquid crystal display given in the claim 1 
aracterized by being the 60-degree or more range of 120 degrees or less, or any 1 term of 7. 
laim 9] A liquid crystal display given in the claim 1 characterized by equipping the inside side of an above top 
bstrate or a lower substrate with a light filter, or any 1 term of 8. 

laim 10] A reflective-under the above polarization layer is a liquid crystal display given in the claim 1 characterized 
being the structure which carried out the laminating of the dielectric interference film which constitutes the shape of 
riqueter, or any 1 term of 9. 

laim 1 1] A reflective-under the above polarization layer is a liquid crystal display given in the claim 1 characterized 
being the composition of having prepared opening of two or more shape of a detailed slit in the metallic-reflection 
m, or any 1 term of 9. 

laim 12] The pitch of opening of the shape of an aforementioned slit is a liquid crystal display according to claim 1 1 
aracterized by being the range of 30nm - 300nm. 

laim 13] Electronic equipment characterized by equipping a claim 1 or any 1 term of 12 with the liquid crystal 
splay of a publication. 



ranslation done.] 
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ETAILED DESCRIPTION 



•etailed Description of the Invention] 
001] 

he technical field to which invention belongs] this invention relates to a liquid crystal display and electronic 
uipment, especially relates to the composition of the transflective reflection type liquid crystal display which can 
jplay luminosity sufficient also at the time of the transparent mode. 
002] 

description of the Prior Art] Since a reflected type liquid crystal display does not have the light sources, such as a 
ck light, power consumption is small and is used abundantly fi-om the former at various pocket electronic equipment, 
3 adjunctive display of equipment, etc. However, in order to display using outdoor daylight, such as the natural light 
d lighting light, in a dark place, there was a problem that it was diflScult to check a display by looking. Then, 
hough outdoor daylight is used like the usual reflected type liquid crystal display in a bright place, the liquid crystal 
splay of the gestalt which enabled the check by looking of a display with the internal light source is proposed in the 
rk place. That is, this liquid crystal display has adopted the means of displaying which combines a reflected type and 
penetrated type, and a clear display enables it to perform it, even when the circumference is dark, reducing power 
nsumption by changing to the means of displaying of reflective mode or the transparent mode according to a 
rrounding luminosity. Hereafter, on these specifications, the thing of this kind of liquid crystal display is called 
•ansflective reflection type liquid crystal display." 

003] The liquid crystal display which equipped the lower substrate inside with the reflective film which formed the 
t for light transmissions in metal membranes, such as aluminum, as a gestalt of a transflective reflection type liquid 
ystal display is proposed. By preparing a metal membrane in a lower substrate inside, this prevented the influence of 
e parallax by the thickness of a lower substrate, and has prevented color mixture with the stmcture especially using 
e light filter. Drawin g 9 shows an example of the transflective reflection type liquid crystal display of a passive 
atrix method. In this liquid crystal display 1 00, liquid crystal 1 03 is pinched between the transparent substrates 
)1,102 of a couple, on the lower substrate 101, the laminating of the reflective film 104 and the insulator layer 106 is 
rried out, the scanning electrode 108 of the shape of a stripe which consists of transparent electric conduction films, 
ch as an indium stannic-acid ghost (it is written as ITO Indium Tin Oxide and the following.), on it is formed, and 
e orientation film 107 is formed so that the scanning electrode 108 may be covered. On the other hand, on the upper 
bstrate 102, a light filter 109 is formed, the laminating of the flattening film 1 1 1 is carried out on it, the signal 
ectrode 1 12 which consists of transparent electric conduction films, such as ITO, on this flattening film 1 1 1 is formed 
the direction which intersects perpendicularly with the scanning electrode 108 in the shape of a stripe, and the 
ientation film 1 13 is formed so that this signal electrode 1 12 may be covered. The reflective fihn 104 is formed by 
etal membranes, such as aluminum, and the slit 1 10 for light transmissions is formed in this reflective film 104 for 
^ery pixel. By this slit 110, the reflective film 104 fimctions as a transflective reflective film. Moreover, in the outside 
'the upper substrate 102, the forward-scattering board 1 18, the phase contrast board 1 19, and the upper polarizing 
ate 1 14 are arranged sequentially firom the upper substrate 102 side, and 1/4 wavelength plate 115 and the lower 
)larizing plate 116 are formed in the outside of the lower substrate 101. Moreover, the back light 117 is arranged at 
e inferior-surface-of-tongue side of the lower substrate 101. 

•004] In case the liquid crystal display 100 of the above-mentioned composition is used in reflective mode in a bright 
ace, after the outdoor daylight which carried out incidence firom the upper part of the upper substrate 102 penetrates 
luid crystal 103 and reflects on the front face of the reflective film 104, liquid crystal 103 is penetrated again and 
itgoing radiation is carried out to the upper substrate 102 side. In case it is used by the transparent mode in a dark 
ace, the light by which outgoing radiation is carried out from the back light 117 installed under the lower substrate 
)1 penetrates the reflective fihn 104 in the portion of a slit 1 10, penetrates liquid crystal 103 after that, and outgoing 
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iiation is carried out to the upper substrate 102 side. Such light contributes to a display with each mode. 

005] 

roblem(s) to be Solved by the Invention] Although according to the above-mentioned liquid crystal display 100 it 
IS not concerned with the existence of outdoor daylight but the check by looking of a display was possible, there was 
)roblem that the luminosity at the time of the transparent mode ran short compared with the time of reflective mode, 
le quantity of light which can mainly contribute to the display at the time of the transparent mode depends this on 1/4 
ivelength plate 115 and polarizing plate 1 1 6 which were prepared in the being [ it / only the quantity of light which 
ssed the slit 110 prepared in the reflective film 104 ], and superficies side of the lower substrate 101. 
006] In the liquid crystal display 100 shown in drawin g 9 , in perfomiing the display by the transparent mode, the 
^it by which outgoing radiation was carried out from the back light 117 carries out incidence to a liquid crystal 
jplay xmit from the outside of the lower substrate 101, and the light which passed the slit 110 among this light turns 
to light which contributes to a display. Here, in order to perform a dark display in a liquid crystal display 100, the 
;ht which goes to the upper substrate 102 from a slit 110 needs to be the circular polarization of light. Therefore, 
ice the light which outgoing radiation was carried out from the back light 117, and passed the slit 110 also needs to 
the circular polarization of light, 1/4 wavelength plate 1 15 for changing the linearly polarized light after penetrating 
s lower polarizing plate 116 into the circular polarization of light is needed. 

007] Next, if its attention is paid to the light which does not pass a slit 1 10 among the light by which outgoing 
diation was carried out from the back light 1 1 7, after carrying out outgoing radiation from a back light 1 1 7, passing 
s lower polarizing plate 116 and becoming the linearly polarized light parallel to space, 1/4 wavelength plate 1 15 is 
ssed, it becomes the circular polarization of light, and the reflective film 104 is reached. If fiirthermore reflected in 
spect of the lower substrate 104 side of the reflective film 104, it will become the circular polarization of light of the 
rcxmiference of reverse, and if 1/4 wavelength plate 1 15 is passed again, it will become the linearly polarized light 
rpendicular to space. And it is absorbed with the lower polarizing plate 116 which has a transparency shaft parallel 
space. That is, as for the light reflected by the rear-face side of the reflective film 104, without passing a slit 110 
long the light by which outgoing radiation was carried out from the back Ught 117, all the simultaneouslies will be 
sorbed with the lower polarizing plate 1 16 of the lower substrate 101 . 

008] Furthermore, if its attention is paid when performing the Ming display of the transparent mode in the liquid 
ystal display shown in drawing 9 , although the light which passed the slit 110 and carried out incidence to liquid 
ystal 103 will pass the upper polarizing plate 1 14 of the upper substrate 102, without receiving the operation by 
luid crystal 103 and outgoing radiation will be carried out above a liquid crystal display Since the light which goes to 
e upper substrate 102 is the circular polarization of light from the slit 1 10 by 1/4 wavelength plate 1 1 5, in case the 
)per polarizing plate 114 which has a transparency shaft parallel to space is passed, the abbreviation half will be 
•sorbed by the upper polarizing plate 1 14. 

009] From the above two reasons, an indication at the time of the transparent mode was not able to be given bright in 
e above-mentioned liquid crystal display 100. 

010] Then, in order to solve the above problems, the liquid crystal display of composition of being shown in drawing 
> is proposed. The scanning electrode 208 of the shape of a stripe to which the laminating of the reflective 
»larization layer 204 and the insulating layer 206 is carried out by pinching liquid crystal 203 between the transparent 
bstrates 201,202 of a couple at the lower substrate 201 top, and the liquid crystal display 200 shown in drawin g 10 
»nsists of transparent electric conduction films, such as ITO, on it is formed, and the orientation film 207 is formed so 
at the scanning electrode 208 may be covered. On the other hand, on the upper substrate 202, a light filter 209 is 
rmed, the laminating of the flattening film 21 1 is carried out on it, the signal electrode 212 which consists of 
msparent electric conduction films, such as ITO, on this flattening fibn 21 1 is formed in the direction which 
tersects perpendicularly with the scanning electrode 208 in the shape of a stripe, and the orientation film 21 3 is 
rmed so that this signal electrode 212 may be covered. The reflective polarization layer 204 forms detailed opening 
ith a width efface of about 50nm in metal membranes, such as aluminum, in 150nm - 400nm pitch in the shape of a 
it. The polarization with a light parallel to slit-Uke opening which carried out incidence to this reflective polarization 
yer 204 is reflected, and polarization perpendicular to the aforementioned opening is penetrated. Moreover, the 
rward-scattering board 218, the phase contrast board 219, and the upper polarizing plate 214 are arranged 
quentially from the upper substrate 202 side on the outside of the upper substrate 202. Moreover, the back light 217 
arranged at the undersurface side of the lower substrate 201 . 

01 1] In the liquid crystal display 200 of the above-mentioned composition, since the light which it differs and carries 
It incidence to the upper polarizing plate 214 is not the circular polarization of light but the linearly polarized light, 
e liquid crystal display 100 shown in drawing 9 can give bright an indication at the time of the transparent mode at 
e transparent mode as compared with the above-mentioned liquid crystal display 100. Moreover, since it is returned 
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a back light 217, the polarization state changes while repeating reflection between the reflective polarization layer 
4 and a back light 217, and the light reflected without penetrating the reflective polarization layer 204 can penetrate 
J reflective polarization layer 204, the light of a back light 217 can be effectively used for it rather than the above- 
intioned liquid crystal display 100. 

)12] However, when using the liquid crystal display 200 of the above-mentioned composition by the transparent 
>de and outdoor daylight carried out incidence of it to the liquid crystal display 200, the contrast of a liquid crystal 
play 200 fell remarkably, and it had the case where it became impossible to check a display by looking, depending 
the intensity of this outdoor daylight. 

)13] this invention is made in order to solve the above-mentioned technical problem, and it raises the luminosity of 
! display at the time of the transparent mode in a transflective reflection type liquid crystal display equipped with 
lective mode and the transparent mode, and it sets it as the 1st purpose to offer the transflective reflection type liquid 
^stal display which is excellent in visibility. Moreover, this invention sets it as the 2nd purpose to offer electronic 
aipment equipped with the transflective reflection type liquid crystal display excellent in the above-mentioned 
libility. 

leans for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal display of this 
mention Liquid crystal is pinched between the upper substrates and lower substrates which counter mutually, and an 
per polarization layer and a reflective polarization layer are prepared in the upper and lower sides of this liquid 
^stal. It is the transflective reflection type liquid crystal display which a lighting system is prepared in the superficies 
le of the bottom substrate of the above, and displays by the change in the transparent mode and reflective mode. It is 
aracterized by having prepared the reflective-under the above polarization layer in the inside side of the bottom 
Dstrate of the above partially, and preparing a lower polarization layer in the reflective-vmder the above polarization 
^er bottom. 

)15] the trouble of the liquid crystal display 200 shown in drawing 10 is also solved, and even if outdoor daylight 
rries out incidence at the time of the transparent mode, contrast can be prevented from falling according to the 
mposition which this invention requires, while being able to boil markedly the Iximinosity of the display at the time 
the transparent mode and being able to raise it These effects are explained in detail below with reference to drawing 
ind drawing 4 . 

)16] Dr awin g 3 is explanatory drawing for explaining the principle of operation of the liquid crystal display of this 
/ention, drawing 3 (a) shows the transparent mode and drawing 3 (b) shows the path of the light in reflective mode. 
Uy the component required for explanation among the components of the liquid crystal display of this invention is 
Dwn in these drawings, the upper polarizing plate 54 and the lower reflective polarization layer 51 are formed up and 
wn on both sides of liquid crystal 53, and the lower polarization layer 55 is formed between this lower reflective 
larization layer 51 and the lower substrate 50. The lighting system 58 is formed in the superficies side (illustration 
ferior-surface-of-tongue side) of the lower substrate 50, and the reflecting plate 59 is formed in the superficies side of 
s lighting system 58. 

317] The above top polarizing plate 54 has the transparency shaft: of a direction perpendicular to space, and the lower 
larization layer 55 has the transparency shaft parallel to space. Moreover, the reflective-vmder the above polarization 
/er 51 has the transparency shaft of a direction perpendicular to space, and the reflective shaft parallel to space. And 
ening 51a for making the light by which outgoing radiation was carried out to this lower reflective polarization layer 
from the lighting system 58 penetrate is prepared. 

318] The case where it displays by the transparent mode shown in drawing s (a) hereafter is explained. First, if its 
ention is paid to the light which passes opening 51a which is the light used for a display, after penetrating the lower 
bstrate 50, the light by which outgoing radiation was carried out from the lighting system 58 will be changed into 
larization parallel to space by the lower polarization layer 55 which has a transparency shaft parallel to space, will 
ss opening 51a, and it will carry out incidence to liquid crystal 53. If it is in the state (ON state) where voltage was 
ipressed to liquid crystal 53, at this time, the light which carried out incidence to the aforementioned liquid crystal 53 
.11 reach the upper polarizing plate 54, without hardly receiving the operation by liquid crystal 53, and will be 
sorbed by the upper polarizing plate 54 which has a transparency shaft perpendicular to space. Thus, a dark 
dication of the pixel is given. On the other hand, if it is in the state (OFF state) where voltage is not impressed to 
[uid crystal 53, the light which carried out incidence to the aforementioned liquid crystal 53 will be changed into 
larization perpendicular to space by rotatory-polarization operation of liquid crystal 53, and will reach the upper 
darizing plate 54. And this light that is polarization parallel to the transparency shaft of the upper polarizing plate 54 
5netrates the upper polarizing plate 54, and the Ming indication of the pixel is given. 

019] When its attention is paid to the light which did not pass opening 51a among the light which penetrated the 
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ver polarization layer 55 here, but was reflected by the rear- face side (lower substrate 50 side) of the reflective 
larization layer 51, this light It becomes the light which is reflected in the reflective polarization layer 51 and goes to 
5 lower substrate 50 side, and the lower polarization layer 55 and the lower substrate 50 are penetrated, and it returns 
a lighting system 58, is reflected by the reflecting plate 59 by the side of lighting-system 58 superficies, and is 
ised as a light which goes to the lower polarization layer 55 again. And while this light repeats reflection between 
: reflective polarization layer 51 and a reflecting plate 59, opening 51a is passed, and it is used as a light which 
ntributes to a display. Therefore, in the liquid crystal display of this invention, since the light by which outgoing 
iiation was carried out from the lighting system 58 is not absorbed in the lower polarization layer 55, it can raise the 
lization factor of the light by which outgoing radiation was carried out from the lighting system 58, and can obtain a 
ght display. 

D20] Next, the case where it displays in the reflective mode shown in drawing 3 (b) is explained. As shovra in 
iwing 3 (b), the light which carried out incidence from the upper part of the upper polarizing plate 54 is changed into 
larization perpendicular to space by the upper polarizing plate 54 which has a transparency shaft perpendicular to 
ace first, and carries out incidence to liquid crystal 53. Subsequently, if liquid crystal is an ON state, this incident 
Jit will reach the lower reflective polarization layer 51, without hardly receiving the operation by liquid crystal 53. 
id since the lower reflective polarization layer 51 is a layer which has a transparency shaft perpendicular to space, 
d a reflective shaft parallel to space, the li^t which reached this lower reflective polarization layer 51 penetrates the 
ver reflective polarization layer 51, and is absorbed after penetrating the lower substrate 50 with the lower polarizing 
ite 55 which has a transparency shaft parallel to space. Thus, a dark indication of the pixel is given. 
321] On the other hand, if liquid crystal 53 is an OFF state, the light which carried out incidence to liquid crystal 53 
11 be changed into polarization parallel to space by rotatory-polarization operation of liquid crystal 53, and will reach 
the lower reflective polarization layer 5 1 . And it is reflected by the lower reflective polarization layer 51 which has a 
Elective shaft parallel to space, it is changed into polarization again perpendicular to space by rotatory-polarization 
eration of liquid crystal 53, and the upper polarizing plate 54 is penetrated. Thus, the Ming indication of the pixel is 
/en. 

322] Thus, in the liquid crystal display of this invention, like the liquid crystal display 100 shown in drawing 9 , even 
it does not form 1/4 wavelength plate 115 in the outside of the lower substrate 101, it can display. Therefore, since 
3 conversion to the linearly polarized light from the circular polarization of light or the circular polarization of light 
)m the linearly polarized li^t does not arise, there is no loss of the light accompanying these conversion. A bright 
5play can be obtained by this and especially the luminosity at the time of the transparent mode can be raised sharply. 
323] Next, operation of the liquid crystal display 200 of the conventional composition shown in drawing 10 is 
plained with reference to drawing 4 . D raw ing 4 is explanatory drawing for explaining operation of the above- 
^ntioned liquid crystal display 200, and illustrates only a component required for explanation among the components 
own in drawing 10 . That is, only the back light 217 allotted to the liquid crystal 203, upper polarizing plate 214 and 
Elective polarization layer 204, and lower substrate 201 and superficies [ of this lower substrate 201 ] side is 
Listrated. [ which were allotted to the upper and lower sides ] 

024] First, the transparent mode shown in drawing 4 (a) is explained. In a liquid crystal display 200, the light by 
lich outgoing radiation was carried out from the back light (lighting system) 217 penetrates the lower substrate 201, 
d reaches the reflective polarization layer 204. Since this reflective polarization layer 204 has a transparency shaft 
rpendicular to space, and a reflective shaft parallel to space, a part of light which reached the reflective polarization 
/er 204 is changed into polarization perpendicular to space, and it carries out incidence to liquid crystal 203. And if 
[uid crystal 203 is an ON state, the upper polarizing plate 214 will be reached without hardly receiving the operation 
' liquid crystal 203, and this upper polarizing plate 214 that has a transparency shaft perpendicular to space will be 
netrated. Thus, the Ming indication of the pixel is given. On the other hand, if liquid crystal 203 is an OFF state, the 
^t which carried out incidence to liquid crystal 203 will be changed into polarization parallel to space by rotatory- 
•larization operation of liquid crystal 203, will reach the upper polarizing plate 54, and will be absorbed by the upper 
•larizing plate 54 which has a transparency shaft perpendicular to space. Thus, a dark indication of the pixel is given. 
025] Next, the reflective mode shown in drawing 4 (b) is explained. As shown in drawing 4 (b), the light which 
rried out incidence from the upper part of the upper polarizing plate 214 is changed into polarization perpendicular to 
ace by the upper polarizing plate 214 which has a transparency shaft perpendicular to space, and carries out 
cidence to liquid crystal 203. And if liquid crystal 203 is an ON state, this light that carried out incidence reaches the 
flective polarizing plate 204 as it is, after it penetrates the reflective polarizing plate 204 which has a transparency 
aft perpendicular to space, it will penetrate a substrate 201 and outgoing radiation will be carried out to a back light 
7 side. Thus, a dark indication of the pixel is given. On the other hand, if liquid crystal 203 is an OFF state, the light 
liich carried out incidence to liquid crystal 203 will be changed into polarization parallel to space by rotatory- 
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larization operation of liquid crystal 203, and will reach to the reflective polarizing plate 204. Here, since the 
lective polarizing plate 204 has a reflective shaft parallel to space, it is reflected and it carries out incidence of this 
ht to liquid crystal 203 again. And it is changed into polarization perpendicular to space by rotatory-polarization 
sration of liquid crystal 203, and the upper polarizing plate 214 is penetrated. Thus, the Ming indication of the pixel 
jiven. 

)26] The problem that contrast will fall greatly if outdoor daylight carries out incidence to a liquid crystal display 
0 at the time of the transparent mode in the above-mentioned liquid crystal display 200 is because ON differs from 
: OFF state of the liquid crystal corresponding to the Ming display and a dark display in the time of the transparent 
ide and reflective mode. That is, although liquid crystal is an ON state in the transparent mode when indicating the 
:el by Ming, liquid crystal is an OFF state in reflective mode. For this reason, in the state where it is used, for 
ample by the transparent mode, if outdoor daylight carries out incidence to a liquid crystal display 200, in the pixel 
xel by which voltage is not impressed to liquid crystal) of a dark display, it will be reflected on the upper surface of 
J reflective polarization layer 204, the outdoor daylight which carried out incidence will penetrate the upper substrate 
1, and outgoing radiation will be carried out above a liquid crystal display 200. Since the pixel by which it should be 
licated by dark serves as the Ming display, contrast falls as a result and it becomes impossible for this reason, to 
5ck a display by looking depending on the case. 

)27] On the other hand, in the liquid crystal display of this invention, as shown in drawing,! (a) and (b), in the state 
the Ming display of the transparent mode, and the Ming display in reflective mode, liquid crystal 53 is made into the 
T state, and, as for liquid crystal 53, both the modes are conversely made the ON state by each by the dark display, 
erefore, by the pixel of a dark display, when using it by the transparent mode, even if outdoor daylight carries out 
ddence, since liquid crystal 53 is made into the ON state, as shown in drawing 3 (b), the outdoor daylight which 
Tied out incidence to liquid crystal 53 is absorbed by the lower polarization layer 55 prepared between the lower 
lective polarization layer 51 and the lower substrate 50. Therefore, the fall of contrast like the above-mentioned 
uid crystal display 200 takes place. 

)28] Furthermore, in the liquid crystal display of this invention, contrast can be raised rather than the liquid crystal 
:play 200 shown in drawing 4 by forming the lower polarization layer 55 in the lower substrate 50 side, as shown in 
iwing 3 . The outdoor daylight which carried out incidence to the pixel of a dark display with the liquid crystal 
iplay of this invention to outgoing radiation of it being carried out in the liquid crystal display 200 which this shows 
drawing 4 (b) to a back light 217 side after outdoor daylight penetrates the upper polarizing plate 214, Hquid crystal 
3, and the reflective polarization layer 203 is because it is absorbed by the lower polarization layer 55, after 
netrating the upper polarizing plate 54, liquid crystal 53^ and the lower reflective polarization layer 51. that is, in the 
uid crystal display 200 shown in drawing 4 (b) Although it may become the light which the light by which outgoing 
liation was carried out is reflected in a back light 217 side by the reflecting plate (not shown) prepared in the 
perficies side of a back light 217, and goes to a liquid crystal 203 side, a dark display may become bright by this and 
ntrast may fall It is because it is absorbed with the lower polarizing plate 55 and does not return to a liquid crystal 53 
le again in the liquid crystal display of this invention. 

)29] thus, since the light by which outgoing radiation is carried out from a lighting system can be effectively used as 
tnpared with a conventional transflective reflection type liquid crystal display according to the liquid crystal display 
this invention, the Ixmiinosity of the display in the transparent mode can be boiled markedly, and can be raised 
Dreover, since ON/OFF state of the liquid crystal corresponding to a light-and-darkness display are made the same in 
J transparent mode and reflective mode, when outdoor daylight carries out incidence at the time of the transparent 
)de, the fall of contrast does not take place but a clear display is obtained. Furthermore, in the dark display in 
lective mode, since it can be indicated darker by dark by having considered as the structure which absorbs the light 
lich penetrated liquid crystal in a lower polarization layer, the contrast at the time of reflective mode can also be 
sed. 

330] Next, the Hquid crystal display of this invention can also be considered as the composition which equipped the 
perficies side of a polarization-xmder the above layer with the reflective polarizing plate which has a transparency 
aft almost parallel to the transparency shaft of a polarization-xmder the above layer. By considering as such 
mposition, the light by which outgoing radiation was carried out from the lighting system can be more efficiently 
ed for a display, and an indication at the time of the transparent mode can be given brighter. This composition is 
plained in detail below with reference to drawing 5 . 

031] Drawing 5 is explanatory drawing showing the important section of the liquid crystal display concerning this 
mention which adopted the above-mentioned composition. The point that the liquid crystal display shown in this 
awing differs from the liquid crystal display shown in drawing 3 is only a point that the reflective polarizing plate is 
epared in the extemal surface side of a lower substrate. Therefore, below, only an operation of the reflective 
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larizing plate 57 shown in drawin g 5 is explained to a detail. Moreover, the same sign is given to the same thing as 
J component shown in drawing 3 among the components shown in drawing 5 , and the explanation is omitted. 
)32] The reflective polarizing plate 57 shown in drawing 5 is a reflective polarizing plate which has a transparency 
ift parallel to space, and a reflective shaft perpendicular to space. The display principle in this liquid crystal display 
he same as that of the transparent mode of the liquid crystal display shown in drawing 3 (a) almost, only a 
larization component parallel to space is penetrated with the reflective polarizing plate 57 which has a transparency 
ift parallel to space, and the light by which outgoing radiation was carried out from the lighting system 58 penetrates 
; lower substrate 50 and the lower polarization layer 55. And opening 51a of the lower reflective polarization layer 
is passed, and incidence is carried out to liquid crystal 53. Here, if liquid crystal 53 is an ON state, the light which 
Tied out incidence will reach the upper polarizing plate 54 as it is, it will be absorbed by the upper polarizing plate 
dch has a transparency shaft perpendicular to space, and a dark indication of the pixel will be given. Or if liquid 
^stal 53 is an OFF state, the light which carried out incidence will be changed into polarization perpendicular to 
ice by rotatory-polarization operation of liquid crystal 53, and will penetrate the upper polarizing plate 54. Thus, the 
Jig indication of the pixel is given. 

)3 3] In the liquid crystal display shown in drawing 5 , a display still brighter than the liquid crystal display shown in 
iwing 3 can be obtained by forming the reflective polarizing plate 57. This is for the absorption of light by the lower 
larization layer 55 not to happen from a lighting system 58 with the liquid crystal display of composition of being 
3wn in drawing 5 to the abbreviation half of the light by which outgoing radiation was carried out being absorbed by 
; lower polarization layer 55 in the liquid crystal display shown in drawing 3 . 

)34] That is, by forming the reflective polarization layer 57, except a component parallel to the transparency shaft 
irallel to space) of the reflective polarizing plate 57 among the light by which outgoing radiation was carried out 
»m the lighting system 58, it is reflected by the reflective polarizing plate 57 and returns to a lighting system 58. 
len, since it is reflected from the reflecting plate 59 prepared in the extemal surface side of a lighting system 58, it 
mes to reflect between the aforementioned reflective polarizing plate 57 and reflecting plates 59. While repeating 
s reflection, the polarization state of light changes, and a part comes to penetrate the reflective polarizing plate 57. 
id if the light which penetrated this reflective polarizing plate 57 passes the aforementioned opening 51a, it will turn 
o light which contributes to a display. Moreover, since the light which did not pass opening 51a among the light 
lich penetrated the reflective polarizing plate 57, but was reflected by the rear-face side of the lower reflective 
larization layer 51 also repeats reflection between the lower reflective polarization layer 51 and a reflecting plate 59, 
lile it repeats reflection, incidence of it can be carried out to opening 51a, and it can make it contribute to a display. 
; mentioned above, the quantity of light which c£irries out incidence to opening 51a can be increased, and the 
ninosity of the display in the transparent mode can be raised. 

335] Next, as for the angle which the transparency shaft of a polarization-under the above layer and the transparency 
aft of the aforementioned reflective polarizing plate accomplish, in the liquid crystal display of this invention, it is 
sirable that it is the -30-degree or more range of 30 degrees or less. 

336] In the liquid crystal display shown in drawing 5 , except a component parallel to the transparency shaft of the 
A^er polarization layer 55 among the light which penetrated the reflective polarizing plate 57 Since it is absorbed by 
5 lower polarization layer 55, although the angle of it being most desirable that it is 0 degree (both are parallel) which 
3 transparency shaft of a polarization-under the above layer and the transparency shaft of a reflective polarizing plate 
complish is natural, if the angle which both transparency shaft accomplishes is less than **30 degrees, it can use 
actical. If the angle which both transparency shaft accomplishes exceeds the aforementioned range, the quantity of 
Jit absorbed by the lower polarization layer 55 will increase, and the effect which gives the above-mentioned 
lication bright will no longer be acquired. 

037] Next, it is good also as composition which equipped the extemal surface side of the bottom substrate of the 
ove with the polarization-under the above layer in the liquid crystal display of this invention. That is, it is good also 
composition which prepared the polarizing plate in the extemaJ surface side of a lower substrate. Since a liquid 
/stal display can be constituted using the polarizing plate generally used conventionally according to the starting 
mposition, the liquid crystal display of this invention can be manufactured easily. 

038] Next, it is desirable to consider as the composition in which the scattering layer for scattering the light reflected 
this lower reflective polarization layer above the reflective-under the above polarization layer in the liquid crystal 
splay of this invention was prepared. Since the luminous intensity reflected by the reflective-under the above 
•larization layer can prevent becoming large in a specific direction according to the starting composition, it can 
nsider as the liquid crystal display excellent in visibility. 

039] What formed the layer which equipped the right above [ of a lower reflective polarization layer ] or inside side 
an upper substrate with the light-scattering ftmction as the above-mentioned scattering layer, for example can be 
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mtioned. Or you may form a forward-scattering board in the external surface side of an upper substrate. 
)40] Next, it is good also as composition which equipped the inside side of an above top substrate with the 
larization-on the above layer in the liquid crystal display of this invention. Since the need of preparing a polarizing 
ite in the external sxirface side of an upper substrate separately is lost according to the starting composition, reduction 
a manufacturing cost can be aimed at. Moreover, such a polarization layer can manufacture the liquid crystal display 
this composition, without changing a manufacturing process a lot, since it can form in the inside side of an upper 
DStrate continuously with the process which forms a light filter, a flattening film, etc. 

)41] Next, it is desirable that the transparency shaft of a reflective-under the above polarization layer and the 
nsparency shaft of a polarization-under the above layer lie at right angles mostly in the liquid crystal display of this 
/ention. Since a lower polarization layer can be made to absorb all the simultaneouslies of the light which penetrated 
5 lower reflective polarization layer when performing the dark display in reflective mode by considering as such 
mposition, it can be indicated darker by dark and contrast can be raised. 

)42] Next, as for the angle which the transparency shaft of a reflective-imder the above polarization layer and the 
nsparency shaft of a polarization-xmder the above layer accomplish, in the liquid crystal display of this invention, it 
desirable that it is the 60-degree or more range of 120 degrees or less. 

)43] In the reflective mode shown in d rawin g 3 (b), a component parallel to the transparency shaft of the lower 
larization layer 55 among the light which penetrated the lower reflective polarization layer 51 although the outdoor 
ylight which carried out incidence to the liquid crystal display is finally absorbed by the lower polarization layer 55 
len performing a dark display penetrates the lower polarization layer 55, and outgoing radiation is carried out to a 
Jiting-system 58 side. If it is reflected by the reflecting plate 59 and this light returns to a liquid crystal 53 side, a 
rk display will become bright and contrast will fall. Therefore, although it is most desirable that it is 90 degrees (both 
ersect perpendicularly) of course, the angle which the transparency shaft of the polarization-imder the above layer 55 
d the transparency shaft of the lower reflective polarization layer 51 accomplish can be used practical, if the angle 
lich both transparency shaft accomplishes is less than **30 degrees. If the angle which both transparency shaft 
complishes exceeds the aforementioned range, the quantity of light which penetrates the lower polarization layer 55 
11 increase, and the contrast of a liquid crystal display will fall. 

344] Next, in the liquid crystal display of this invention, it is good also as composition which equipped the inside 
le of an above top substrate or a lower substrate with the light filter. According to such composition, the parallax 
pecially in reflective mode can be suppressed, color mixture can be prevented, and the liquid crystal display 
uipped with good visibility can be realized. 

345] Next, in the liquid crystal display of this invention, a reflective-under the above polarization layer can also be 
nsidered as the composition which is the stmcture which carried out the laminating of the dielectric interference film 
lich constitutes the shape of a triqueter. 

346] The lower reflective polarization layer concerning the liquid crystal display of this invention is explained below 
th reference to drawing 6 . Drawing 6 is the perspective diagram showing an example of the reflective polarization 
i^er constituted by canying out the laminating of the dielectric interference film which constitutes the shape of a 
queter. The reflective polarization layer shown in drawing 6 is the so-called 3 -dimensional photograph nick crystal 
/er formed on the substrate 60 in which the periodic slot was formed on the fi"ont face, by carrying out two or more 
ninatings of the layer 61 which consists of Si, and the layer 62 which consists of Si02 by turns. Thus, when the 
otograph nick crystal of composition of that the laminating of the layer which constitutes the shape of a triqueter was 
rried out has the anisotropy in the propagation property of light and incidence of the light is carried out firom an 
ustration upper surface side, as for the component of a direction perpendicular to the slot of the substrate 60 of this 
;:ident light, a photograph nick crystal is penetrated, and a component parallel to the aforementioned slot is reflected, 
lat is, the light Et which penetrated the reflective polarization layer shown in drawing 6 tums into polarization 
rpendicular to the slot of a substrate 60, and the reflected light Er tums into polarization parallel to the 
Drementioned slot. In addition, the laminating pitch D of the aforementioned layers 61 and 62 is set to about 0.5 
icrometers, and the pitch P of the slot formed on the substrate 60 is set to about 0.5 micrometers. 
047] In the liquid crystal display shown in drawing 3 , the lower reflective polarization layer of the above-mentioned 
mposition is arranged so that a transparency shaft may become perpendicular to the space of drawin g 3 , That is, it is 
ranged so that the slot of the substrate 60 shown in drawing 6 may become parallel to the space of drawing 3 , and 
lening for making a part of this reflective polarization layer penetrate the light of a lighting system is prepared. 
048] Next, in the liquid crystal display of this invention, a reflective-xinder the above polarization layer is good for a 
etallic-reflection film also as composition which prepared opening of two or more shape of a detailed slit. This 
mposition is explained in detail below with reference to drawing 7 . Drawing 7 is the perspective diagram showing 
I example of a reflective polarization layer which prepared two or more detailed slits on a metallic-reflection film. 
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le reflective polarization layer shown in drawing 7 forms two or more slits 72 in the metallic-reflection films 71 of a 
gh reflection factor formed on the substrate 70, such as aluminum and silver, in a predetermined pitch. Two or more 
ts 72 of each other are made parallel, and slit width Ps is made almost the same to each slit 72. Although especially 
2 size of each part is not limited, thickness d of this metallic-reflection film 71 is set to about 100-400nm, width of 
::e Ps of a slit 72 is set to 30nm - 300nm, and width of face Pm of one metallic-reflection film 71 is set to 30nm - 
•Onm. If, as for such a reflective polarization layer of composition, incidence of the light is carried out firom an upper 
rface side, a component parallel to the length direction of a slit 72 will be reflected, and a component perpendicular 
the length direction of a slit 72 will be penetrated. That is, the light Er which the light Et which penetrated the 
Qective polarization layer shown in d rawin g 7 turned into polarization perpendicular to a slit 72, and was reflected by 
is reflective polarization layer turns into polarization parallel to a slit 72. 

049] In the liquid crystal display shown in drawing 3 , the lower reflective polarization layer of the above-mentioned 
mposition is arranged so that a transparency shaft may become perpendicular to the space of drawing 3 . That is, it is 
ranged so that the length direction of the slit 72 shown in drawing 7 may become parallel to the space of drawing 3 . 
oreover, opening for making a part of this reflective polarization layer penetrate the light of a Ughting system is 
epared. 

050] Next, the electronic equipment of this invention is characterized by having the liquid crystal display of this 
vention of a publication previously, according to this composition, electronic equipment equipped with tiie 
itstanding display fi-om which it is markedly alike at the time of the transparent mode, and a bright display is obtained 
realizable 
051] 

mbodiments of the Invention] Hereafter, the 1 st operation form of this invention is explained with reference to a 
awing. Drawing 1 is drawing showing the partial cross-section structure of the liquid crystal display of this operation 
rm. This operation form is the example of the transflective reflective color LCD panel of a passive matrix method. In 
dition, in the following drawings, in order to make a drawing legible, the thickness of each component, the ratio of a 
se, etc. are changed suitably. 

052] As shown in drawin g 1 , the liquid crystal display 1 of this operation gestalt is equipped with the liquid crystal 
nel 1 with which outline composition of the liquid crystal 4 which becomes the space where opposite arrangement 
as carried out and the lower substrate 2 and the upper substrate 3 were pinched by these vertical substrates 2 and 3 
)m STN (Super Twisted Nematic) liquid crystal was pinched and carried out, and the back light (lighting system) 5 
ranged at the rear-face side (superficies side of the lower substrate 2) of this liquid crystal panel 1, and outline 
imposition is carried out. Laminating formation of the lower reflective polarization layer 6 of the same composition 
what is shown in drawing 7 , and the insulator layer 7 is carried out one by one, the scanning electrode 8 of the 
ape of a stripe which consists of transparent electric conduction films, such as ITO, on this insulator layer 7 extends 
an illustration longitudinal direction, and the laminating of the orientation film 9 which consists of a polyimide etc. 
that this scanning electrode 8 may be covered is carried out to the inside side of the lower substrate 2 which consists 
glass, a resin, etc. Moreover, the slit (opening) 10 for making the reflective-under the above polarization layer 6 
jnetrate the light by which outgoing radiation was carried out fi"om the back light 5 is formed for every pixel, 
oreover, the lower polarizing plate 20 and the reflective polarizing plate 21 are formed in the superficies side of the 
)ttom substrate 2 of the above at this order. In addition, the transparency shaft of this lower polarizing plate 20 and 
e transparency shaft of the reflective polarizing plate 21 are arranged so that it may become almost parallel. 
053] On the other hand, the light filter 1 1 of red, green, and blue extended to the space perpendicular direction, and it 
IS arranged repeatedly in this turn so that it may intersect perpendicularly with the scanning electrode 8 of the bottom 
bstrate 2 of the above, and the laminating of the flattening film 12 for carrying out flattening of the irregularity 
rmed of this light filter 1 1 on it is carried out to the inside side of the upper substrate 3 which consists of glass, a 
sin, etc. And the electrode 14 of the shape of a stripe which consists of transparent electric conduction films, such as 
O, on the flattening film 12 has extended to the space perpendicular direction, and laminating formation of the 
ientation film 15 which becomes fi-om a polyimide etc. at this electrode 14 top is carried out. Moreover, on the upper 
ibstrate 3, the laminating of the forward-scattering board 16, the phase contrast board 17, and the upper polarizing 
ate 13 is carried out, and they are prepared at the superficies side of the upper substrate 3 at this order. The reflecting 
ate 18 is formed in the inferior-surface-of-tongue side (a liquid crystal panel 1 and opposite side) of a back light 5. 
054] As the reflective-imder the above polarization layer 6 is shovra in drawing 7 , it is the composition which 
rmed mutually two or more openings of the detailed shape of a slit with a width of face of 30-300nm in the metal 
embrane which consists of alximimmi, silver, etc. in parallel, and the direction of opening of the shape of this slit is 
ade almost parallel to the transparency shaft of the lower polarizing plate 20. That is, it is arranged so that the 
ansparency shaft of this lower reflective polarization layer 6 and the transparency shaft of the lower polarizing plate 
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may intersect perpendicularly mostly. Since the lower polarizing plate 20 can be made by this to absorb efficiently 
light which penetrated the lower reflective polarization layer 6 at the time of reflective mode, a dark indication in 
lective mode can be given dark and the contrast of a liquid crystal display can be raised. 

»55] The liquid crystal display of this operation form which has the above-mentioned basic composition forms the 
^er reflective polarization layer 6 inside the lower substrate 2, and is constituted, and 1/4 wavelength plate it was 
ispensable having prepared at the external surface side of the bottom substrate of the former is omitted, having 
isidered as such composition - the liquid crystal display of this operation form ~ reflective mode and the 
isparent mode - the display which is excellent in visibility also in any is possible Especially, since 1/4 wavelength 
te is not prepared in the external surface side of the lower substrate 2 in the transparent mode, it is reflected by the 
r-face side of the bottom reflective polarization layer 6 among the light by which outgoing radiation was carried out 
m the back light 5, the light which returned to the back light 5 side is reflected by the reflecting plate 1 8, and it can 
am to a liquid crystal panel 1 side again, therefore, since the light of a back light 5 can be effectively used for a 
play, rather than before, the luminosity of the display can be boiled markedly and can be raised 
»56] Moreover, since the reflective polarizing plate 21 is formed in the external surface side of the lower polarizing 
te 20 according to the composition of the liquid crystal display of this operation form The component which is not 
allel to the transparency shaft of the reflective polarizing plate 21 among the light by which outgoing radiation was 
ried out from the back light 5 While it is reflected by the reflective polarizing plate 21 , and is returned to a back 
hi 5 side and reflection is repeated between reflecting plates 18, the polarization state changes, the reflective 
arizing plate 21 can be penetrated now, and it becomes the light which can be used for a display. Therefore, in the 
uid crystal display of this operation form, since the absorption of light by the lower polarizing plate 20 hardly arises, 
: light of a back light 5 can be more efficiently used for a display, and it considers as the liquid crystal display 
:ellent in the luminosity of the display at the time of the transparent mode. 

)57] (2nd operation form) In the form of this operation, since [ which showed the whole liquid crystal display 
Tiposition to drawing 1 ] it is the same as that of the form of the 1st operation, detailed explanation is omitted. The 
linating of the light filter 1 1 is carried out to right above [ of the lower reflective polarization layer 6 ], it is foraied 
it, and the point that the Kquid crystal display of this operation form differs from the liquid crystal display of the 1st 
sration form is a point that the flattening film 7 for carrying out flattening of the irregularity of a light filter 1 1 is 
med on this light filter 11, and is explained using drawing 2 only about this portion. Drawing 2 is drawing showing 
) partial cross-section structure of the liquid crystal display of this operation form. In addition, in drawing. 2 , the 
ne sign is given to drawing 1 and the common component. 

)58] In the liquid crystal display of this operation form shown in drawing 2 , the color gap at the time of reflective 
>de and parallax can be reduced by forming the Ught filter 1 1 on the lower reflective polarization layer 6. This is for 
ing reflected by the lower reflective polarization layer 6 and penetrating the again same pigment layer, after 
aetrating one pigment layer (for example, R pixels) by forming the light filter 1 1 in right above [ of the lower 
lective polarization layer 6 ]. 

)59] (Electronic equipment) The example of electronic equipment equipped with the liquid crystal display of the 
m of each above-mentioned implementation is explained. 

)60] Drawing 8 (a) is the perspective diagram having shown an example of a cellular phone. In this drawing, a sign 
00 shows the main part of a cellular phone, and the sign 1001 shows the liquid crystal display section using the 
ove-mentioned liquid crystal display. 

)61] Drawing 8 (b) is the perspective diagram having shown an example of wrist watch type electronic equipment, 
this drawing, a sign 1 100 shows the main part of a clock, and the sign 1 101 shows the liquid crystal display section 
ing the above-mentioned liquid crystal display. 

)62] Drawing 8 (c) is the perspective diagram having shown an example of carried type information processors, such 
a word processor and a personal computer. In drawing 8 (c), the liquid crystal display section for which the sign 
00 used the information processor for and the sign 1202 used the liquid crystal display of the above [ the input 
:tions, such as a keyboard, and a sign 1204 / the main part of an information processor and a sign 1206 ] is shown. 
}63] Drawing 8 (a) Since the electronic equipment shown in - (c) is equipped with the liquid crystal display section 
lich used the liquid crystal display of the form of the above-mentioned implementation, it can realize the electronic 
uipment which has the display from which a bright display is obtained by the transparent mode. 
364] 

xample] It is a book by the following and the example. 

065] (Example 1) As an example 1, the liquid crystal display of composition of being shown in drawingJL was 
oduced. Any liquid crystal display was used as the transflective reflective color LCD panel of a passive matrix 
sthod (dot number 160 dot xl20 dot and dot pitch 0.24mm). In the liquid crystal display of an example 1, the lower 
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:lective polarization layer 6 should form the slit in the aluminum thin film of composition of being shown in drawing 
The thickness of this lower reflective polarization layer 6 set to 300nm, and the pitch of the aforementioned slit set 
dth of face of 150nm and a slit to 75nm. Moreover, 0.068mmx0.022mm opening (portion without the lower 
lective polarization layer 6) was put in order and formed in the lower reflective polarization layer 6 for every pixel 
the vertical angle of two pieces and a pixel. 

)66] (Example 1 of comparison) Next, the Hquid crystal display of the conventional composition shown in drawin g 9 
is produced as an example 1 of comparison. This liquid crystal display was also used as tiie transflective reflective 
lor LCD panel of a passive matrix method (dot number 160 dot xl20 dot and dot pitch 0.24nmi) as well as the liquid 
^stal display of the above-mentioned example 1 . 

)67] (Evaluation) About the liquid crystal display of the above-mentioned example 1 and the example 1 of 
mparison, each permeability and reflection factor corresponding to a luminosity of a display were measured, 
aode / reflective / the transparent mode and ] Moreover, the contrast in the transparent mode and each reflective 
)de was also measured. These measurement results are shown in Table 1. As shown in Table 1, as compared with the 
uid crystal display of the example 1 of comparison, it was checked that permeability of the liquid crystal display of 
5 example 1 which is the composition of this invention is improving to 3 or more times. Moreover, it was checked 
It the contrast at the time of transparency also serves as double precision, and is improving sharply. This is because 
3 liquid crystal display of an example 1 can use the light of a back light 5 for a display efficiently. On the other hand, 
hough the reflection factor of the liquid crystal display of an example 1 was 30% and was equivalent to the liquid 
/stal display of the example 1 of comparison, improvement with the large contrast in reflective mode was checked, 
though the luminosity of the Ming display of the improvement in this contrast is equivalent, a dark display is 
cause it became darker. 
368] 
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069] 

flfect of the Invention] As explained in detail, as mentioned above, the liquid crystal display of this invention Since it 
nsidered as the composition which prepared the lower reflective polarization layer in the inside side of a lower 
bstrate, and prepared the lower polarization layer in this lower reflective polarization layer bottom in the transflective 
flection type liquid crystal display which uses the transparent mode and reflective mode with a change In the 
insparent mode, the use efficiency of the light by which outgoing radiation is carried out fi-om a lighting system can 
raised, a bright display can be realized, in reflective mode, it can be indicated darker by dark and improvement in 
ntrast can be realized. 

070] next, by having had the liquid crystal display of this invention of a publication previously, it is markedly alike 
the time of the transparent mode, a bright display is obtained, and the electronic equipment of this invention can 
alize electronic equipment equipped with the display excellent in contrast 
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